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(54) Pumpenschlauch fur eine peristaltische Pumpe 

(57) Ein Pumpenschlauch (10) fur eine peristaltische Pumpe ist 
mit einer FlieSbremse ausgestattet. die einen unkontrollier- 
ten FluB von Infusionsldsung verhindert, sich jedoch manuell 
fur kurze oder langere Zeit auBer Kraft setzen laBt, so daB 
der DurchfluB durch die Infusionsleitung. in die der Pumpen 
schlauch (10) eingesetzt ist, offen ist. 
Ein solcher Pumpenschlauch (10) ist dadurch gekennzeich- 
net, daB innerhalb eines manuell verformbaren Teilstuckes 
(14) des Auslaufabschnittes (13) ein koaxialer, wandferner 
Zapfenkorper (31) feststehend angeordnet ist, dessen ge- 
schlossenes Kopfende (32) dem Mittelteil (11) des Schlau- 
ches (10) zugewandt ist, 

daB eine umlaufende elastische Dichtlippe (30) auf der 
Innenseite des Auslaufabschnittes (13) mit auf einen defi- 
nierten minimalen Forderdruck im Pumpenschlauch anspre- 
chender Kraft gegen die AuBenflache des Kopfendes (32) 
des Zapfenkorpers (31) anliegt, 

j und daB der Zapfenkorper einen Langskanal mit EinlaB- und 
AuslaBoffnungen aufweist, wobei die mindestens eine Ein- 

I laBoffnung (34) mit axialem Abstand zu dem Kopfende (32) 

\ des Zapfenkorpers (31) angeordnet ist. 
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Die Erfindung bezieht sich auf einen Pumpenschlauch 
fur eine peristaltische Pumpe mit einem Einlaufab- 
schnitt, einem als Pumpsegment dienenden Mittelteil 
und einem Auslaufabschnitt. 

Im medizinischen Bereich werden Peristaltikpumpen 
oder Schlauchpumpen als Infusionspumpen zum steri- 
Ien Transport von groBeren Mengen Infusionsfliissig- 
keit verwendet Der Pumpenschlauch ist auswechselbar 
in der Pumpe angeordnet und stellt ein preiswertes Ein- 
malerzeugnis dar, welches in steriler Form geliefert 
wird, vom Benutzer in das Infusionsgerat eingesetzt 
werden kann und nach gebrauch fortgeworfen wird. Ein 
solcher Pumpenschlauch ist in 

DE-39 09 657 Al offenbart. Das Fordervolumen hangt 
von den Querschnittsabmessungen des Pumpenschlau- 
ches ab und von dessen Ruckstellfahigkeit Das verwen- 
dete Material muB physiologisch unbedenklich, d. h., ge- 
genuber den verwendeten Medien inert sein. Umge- 
bungseinflusse, wie Temperatur, Luftfeuchte, Licht und 
Desinfektionsmittel diirfen das Material nicht beeinflu- 
Ben. Oblicherweise werden Pumpenschlauche fur peri- 
staltische Pumpen aus hochelastischem Material, z. B. 
Silikon, hergestellt. 

Ist ein Pumpenschlauch ordnungsgemaB in den Kanal 
einer peristaltischen Pumpe eingelegt, so wird er zwi- 
schen Andriickelementen und einem Gegenlager an 
mindestens einer Stelle peristaltisch okklusiv ge- 
quetscht, so daB ein unkontrollierter FluB des zu pum- 
penden Mediums ausgeschlossen ist. Die Andruckele- 
mente konnen Schieber, Schwertventile, Rollen oder 
dergleichen sein. Oft wird die Andruckkraft so gewahlt, 
daB der Pumpenschlauch bis zu einem definierten 
Druck des Mediums von zum Beispiel 1,5 bar verschlos- 
sen bleibt. Bei weiterem Druckanstieg heben die An- 
druckelemente ab und der Druck kann entweichen. 

Sei Betriebsstorungen, zur Inspektion und zum Aus- 
wechseln des Pumpenschlauches wird die peristaltische 
Pumpe geoffnet, indem das Gegenlager, das zum Bei- 
spiel an einer den Kanal, in den der Pumpenschlauch 
eingelegt ist, verschlieBenden Tur ausgebildet ist, von 
den Andriickelementen abgehoben wird. Hierdurch ent- 
fallt die okklusive Abquetschung des Pumpenschlauches 
und sein VerschluB ist aufgehoben. Bei Infusionspum- 
pen kann es durch das statische Gefalle zwischen dem 
am saugseitigen Ende angeschlossenen Infusionsbehal- 
ter und dem am druckseitigen Ende befindlichen Patien- 
tenanschluB zu einem unkontrollierten FluB der Infu- 
sionslosung kommen. Dieser FluB stellt eine Patienten- 
gefahrdung dar. Moderne Infusionsapparate sind mit 
einer zusatzlichen Sicherheitsklemme ausgerustet, wel- 
che beim Offnen der Peristaltikpumpe den Pumpen- 
schlauch zwischen zwei Schenkeln okklusiv quetscht, 
wodurch der unkontroilierte FluB der Infusionslosung 
verhindert wird. Zu einem unkontrollierten FluB von 
Infusionslosung kann es bei diesen Apparaten jedoch 
dann kommen, wenn der Infusionsschlauch der peristal- 
tischen Pumpe entnommen wird, so daB weder die Pum- 
pe noch die Sicherheitsklemme eine Quetschung des 
Schlauches bewirken. Urn auch diese Gefahrdung aus- 
zuschlieBen. ist es unbedingt notwendig, daB das Bedie- 
nungspersonal mit Hilfe einer Klemme den Pumpen- 
schlauch von Hand verschlieBt. Die Sicherheit der Infu- 
sionen ist damit weitgehend abhangig von der Aufmerk- 
samkeit der Bedienungsperson und Fliichtigkeitsfehler 
sind nicht ausgeschlossen. 

DE 38 28 811 beschreibt eine Spraypumpe fur flussige 



Stoffe, bei der das Pumporgan aus einem flexiblen Fal- 
tenbalg besteht, der zwischen gegeneinander bewegli- 
chen Gehauseteilen verbindend angeordnet ist und der 
an seinem einen Ende einen radial elastischen, hiilsenar- 
5 tigen Ringwandabschnitt aufweist, der mit einem langs- 
geschlitzten, topfformigen Ansatz des einen gehausetei- 
les ventilartig zusammenwirkt Im Nichtbenutzungszu- 
stand der Spraypumpe liegt der Ringwandabschnitt ab- 
dichtend an dem Ansatz an und bei Betatigung des Fal- 
io tenbalges hebt er sich unter dem Druck des Forderme- 
diums radial von dem Ansatz ab, um den AuslaB zu 
offnen. Als FlieBbremse fur einen Pumpenschlauch ist 
eine solche Ventilausbildung ungeeignet, weil der diinne 
Ringwandabschnitt im Laufe der Betriebszeit einer pe- 
ls ristaltischen Pumpe ermuden wurde und seine vorgege- 
bene Ansprechbarkeit auf einen bestimmten Pumpen- 
forderdruck verliert, so daB die FlieBbremse zunehmend 
weniger zuverlassig wirksam ist, wenn der Pumpen- 
schlauch beschadigt oder unsachgemaB eingelegt ist 
20 bzw. die peristaltische Pumpe nicht ordnungsgemaB 
funktioniert. Eine manuelle Ausschaltung dieses Venu- 
les ist nicht vorgesehen. 

US-PS 40 56 116 zeigt ein Ventil zum Einbau in die 
Verbindungsleitung zwischen zwei Blutbeuteln. Dabei 
25 ist in einem Faltenbalg ein StoBel axial beweglich ange- 
ordnet, der aus einem zylindrischen Schaft und einer an 
diesen axial anschlieBenden spitzen Nadel besteht. Die 
Nadel bildet ein Hohlkehlenprofil und am AnschluB 
zwischen Nadel und Schaft hat dieser eine ringformige 
30 Verdickung, die nach Art eines Stopsels in das Ende des 
einen Leitungsabschnittes paBt. Der Schaft wird von 
auBen erfaBt und vorgeschoben, damit die Nadelspitze 
eine den einen Leitungsabschnitt verschlieBende Mem- 
bran durchsticht und durch die Hohlkehle der Nadel 
35 Fliissigkeitsverbindung zwischen den beiden Leitungs- 
abschnitten hergestellt ist. Der Balg springt in seine 
Grundposition zuriick, ohne den StoBel mitzunehmen. 
Die Festhaltung des StoBels bewirkt ein Radialvor- 
sprung, der an der spitzenseitigen Wand der Nadel au- 
40 Ben angeformt ist und der einen stehengebliebenen 
Randteil der durchstochenen Membran hintergreift. Um 
die Leitung zu schlieBen, wird der Schaft erneut erfaBt 
und die ringformige Verdickung in das stumpfe Ende 
des einen Leitungsabschnittes hineingesteckt, wo sie 
45 durch PreBsitz gehalten ist. Auch in dieser SchlieBposi- 
tion stellt sich der Balg selbsttatig zuruck. Zur erneuten 
Ventiloffnung wird der StoBel bis zum Anschlag des 
Radialvorsprungs gegen den Membranrand zuruckge- 
zogen. Dieses Ventil kann lediglich Offnungs- und 
50 SchlieBstellungen einnehmen. Es fehlt ein Dichtungsele- 
ment, das auf definierten minimalen Forderdruck an- 
sprechen konnte. 

Der Erfindung liegt die Aufgabe zugrunde, einen 
Pumpenschlauch so auszubilden, daB zur Steigerung der 
55 Sicherheit einer Infusionsbehandlung unkontrollierter 
FluB der Infusionslosung zu jedem Zeitpunkt seiner Be- 
nutzung verhindert ist und die FlieBbremsenfunktion 
jederzeit manuell aufhebbar ist. 

Diese Aufgabe wird erfindungsgemaB dadurch gelost, 
60 daB innerhalb eines verformbaren TeilstQckes des Aus- 
laufabschnittes ein koaxialer, wandferner Zapfenkorper 
feststehend angeordnet ist, der einen auslaBseitig offe- 
nen Langskanal aufweist, in den mit axialem Abstand zu 
einem dem Mittelteil des Schlauches zugewandten ge- 
65 schlossenen Kopfende ein EinlaB mundet, daB der Zap- 
fenkorper mit einer radial gerichteten umlaufenden ela- 
stischen Dichtlippe auf der Innenseite des Auslaufab- 
schnittes zusammenwirkt, die mit auf einen definierten 
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minimalen Forderdruck im Pumpenschlauch anspre- 
chender Kraft gegen die AuBenflache des Kopfendes 
anliegt, und daB zur vorsatzlichen Offnung des Einlasses 
des Zapfenkorpers das Teilstuck des Auslaufabschnittes 
manuell radial verformbar ist 5 

Der Pumpenschlauch erhalt auf diese Weise in FlieB- 
richtung hinter der peristaltischen Pumpe eine FlieB- 
bremse, deren Funktion sich manuell kurzzeitig aufhe- 
ben laBt, wenn dies vor oder wahrend einer Infusion 
erwunscht ist. 10 

Um diese FiieBbremse zu uberwinden ist es notwen- 
dig, daB das zu fordernde Medium mit einem definierten 
minimalen Druck von beispielsweise 0,2 bar transpor- 
tiert wird. Die Druckgrenze ist so zu wahlen, daB sie 
hoher ist, als der statische Druck zwischen der aufge- 15 
hangten Infusionsflasche und dem Patienten. Anderer- 
seits muB die peristaltische Pumpe diese Druckgrenze 
sicher uberwinden. 

Eine Infusionsleitung mit dem in erfindungsgemaBer 
Weise ausgebildeten Pumpenschlauch hat einige Vor- 20 
teile: 

1. ein unkontrollierter FluB des Mediums wird auBer- 
halb der peristaltischen Pumpe bis zu einem definierten 
Druckgefalle automatisch verhindert; 

2. ein unkontrollierter FluB des zu pumpenden Mediums 25 
wird bei in die peristaltische Pumpe eingelegtem Pum- 
penschlauch bis zu einem definierten Druckgefalle ver- 
mieden. Dies bedeutet, daB auch bei einer Beschadigung 
Oder unsachgemaB eingelegtem Pumpenschlauch bzw. 
einer nicht ordnungsgemaBen Funktion der peristalti- 30 
schen Pumpe oder der eingebauten Sicherheitsklemme 
ein unkontrollierter FluB nicht stattfindet. Auch fuhren 
Funktionsstorungen der peristaltischen Pumpe, wie un- 
genugender Druckaufbau, zu einem Aussetzen des Flus- 
ses, wodurch sich anbahnende Gefahrdungen friihzeitig 35 
erkannt werden. 

Die manuelle Verformbarkeit des Teiistiickes des 
Auslaufabschnittes, der die FiieBbremse enthalt, ermog- 
licht eine kurzfristige Aufhebung der FlieBbremsen- 
funktion, z. B. zur Entluftung der Infusionsleitung oder 40 
zur Fullung der gesamten Infusionsleitung mit dem zu 
fordernden Medium vor Beginn der Gerateinfusion mit 
Hilfe der Schwerkraft. Zwischen Daumen und Zeigefin- 
ger einer Hand wird das verformbare Teilstuck radial 
etwas zusammengedruckt, wodurch die Dichtlippe stel- 45 
lenweise von der AuBenflache des Kopfendes des Zap- 
fenkorpers abgehoben wird und ein Teil des Schlauch- 
querschnittes offnet, was fur den gewiinschten Zweck 
genugt. 

Eine kurzzeitige Umgehung der Dichtlippe kann auch 50 
durch axiale Zusammenschiebung (Stauchung) des ma- 
nuell verformbaren Teilstuckes des Auslaufabschnittes 
erfolgen. Dabei wird der Zapfenkorper in Richtung des 
Pumpenschlauch-Mittelteiles verschoben und die seitli- 
che EinlaBoffnung wird in bezug auf die FlieBrichtung 55 
vor die Dichtlippe verlagert. Auf diese Weise wird die 
Dichtlippe umgangen und die Infusionsleitung kann ent- 
luftet oder mit Hilfe der Schwerkraft gefullt werden. 

Bei Infusionsleitungen, welche fur die Gerateinfusion 
bestimmt sind, ist es zusatzlich zu einer kurzfristigen 6 o 
Schlauchquerschnittoffnung zuweilen erwunscht, in ei- 
nem akuten Fall eine Schwerkraftinfusion einzusetzen. 
Dies fuhrt zu der Notwendigkeit, die FiieBbremse durch 
einfache Betatigung ganz auszuschalten. Zu diesem 
Zweck ist erfindungsgemaB vorgesehen. daB das Kopf- 6 5 
ende des Zapfenkorpers abbrechbar ausgebildet ist. 
Dies geschieht durch Ausbildung des Zapfenkorpers an 
seiner Spitze als Brechsiegel. Durch Abbrechen des 
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Kopfendes entsteht eine dauerhafte Offnung des Langs- 
kanals in dem Zapfenkorper in FlieBrichtung vor der 
Dichtlippe, durch welche das Medium in den Zapfenkor- 
per und von dort in den angeschlossenen weiterfuhren- 
den Schlauch gelangt. Das Abbrechen des Kopfendes 
wird dadurch erleichtert, daB der Zapfenkorper aus har- 
tem brechfahigen Kunststoffmaterial hergestellt ist. 

Zur Ermoglichung einer langer dauernden, jedoch 
riickgangig machbaren Offnung des Langskanals gegen 
den Mittelteil des Pumpenschlauches ist in weiterer 
Ausgestaltung der Erfindung vorgesehen, daB das ver- 
formbare Teilstuck unterhalb der Dichtlippe reduzierte 
Wandstarke aufweist und daB durch axiale Stauchung 
des Teilstuckes das Kopfende des Zapfenkorpers uber 
die Dichtlippe hinwegschiebbar und durch Umstulpung 
des Teilstuckes arretierbar ist Durch die kraftige Ver- 
formung wird der Zapfenkorper in eine eingerastete 
Position gebracht. Aus dieser Position gelangt er nur 
durch erneuten Kraftaufwand wieder heraus. In der ein- 
gerasteten Position ist die seitliche EinlaBoffnung des 
Zapfenkorpers relativ zur Dichtlippe soweit verscho- 
ben, daB sie in FlieBrichtung vor dieser liegt. 

Vorzugsweise hat die Dichtlippe sagezahnartiges 
Querschnittsprofil, so daB die FiieBbremse ein Ruck- 
schlagventil darstellt, welches einen FluB des Mediums 
entgegen der gewollten FlieBrichtung in jedem Falle 
verhindert — sei dieser FluB verursacht durch uberma- 
Bigen Druck patientenseitig oder durch Unterdruck 
pumpenseitig von der FiieBbremse. 

In vorteilhafter Ausgestaltung der Erfindung ist vor- 
gesehen, daB der Zapfenkorper und der Auslaufab- 
schnitt kreiszylindrisch gestaltet sind und daB der 
Langskanal eine zentrale Sackbohrung ist, in deren ge- 
schlossenen Endbereich mit axialem Abstand zur Kup- 
pe des Zapfenkorpers die EinlaBoffnung seitlich mtin- 
det. Diese Ausbildung ist fur die Teiloffnung des 
Schlauchquerschnittes durch manuelle Verformung 
gunstig, weil sich eine ovale Querschnittsform des 
Schlauches ergibt, deren Durchlasse an den schmaleren 
Enden des Ovals erscheinen. Diese Ausbildung ist au- 
Berdem gunstig, weil sie die Integrierung des Zapfen- 
korpers in ein zusatzliches Element des Pumpenschlau- 
ches erlaubt, und zwar kann der Zapfenkoper mit einem 
in den Auslaufabschnitt eingesetzten rohrfdrmigen 
kreiszylindrischen Fixierstuck zum AnschluB eines wei- 
terfuhrenden Schlauches einstuckig ausgebildet sein. 
Bei der Montage des Fixierstuckes in dem Auslaufab- 
schnitt des Pumpenschlauches wird gleichzeitig das 
Kernelement der FiieBbremse feststehend installiert. 

In der Zeichnung sind Ausfuhrungsbeispiele der Er- 
findung schematisch dargestellt. 
Es zeigt 

Fig. 1 eine Draufsicht auf einen Pumpenschlauch, der 
im Bereich der FiieBbremse langsgeschnitten ist, 

Fig. 2 einen Querschnitt langs der Linie II-II in Fig. 1 
zur Veranschaulichung kurzzeitiger manueller Aus- 
schaltung der FiieBbremse, 

Fig. 3 eine Draufsicht auf einen Pumpenschlauch mit 
einer zweiten Ausfuhrungsform einer FiieBbremse im 
SchlieBzustand und 

Fig. 4 die FiieBbremse nach Fig. 3 in Dauer-Off- 
nungsposition. 

Der Pumpenschlauch 10 gemaB Fig. 1 besteht aus 
hochelastischem Material, z. B. Silikon. Er weist einen 
langgestreckten Mittelteil 1 1 auf, an dessen oberes Ende 
eine kreiszylindrische Muffe 12 angeformt ist, die einen 
Einlaufabschnitt bildet und dessen unteres Ende mit ei- 
nem kreiszylindrischen Auslaufabschnitt 13 versehen ist. 
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der aus einem manuell verformbaren Teilstiick 14 mit 
kreiszylindrischer Innen- und AuBenflache und einer 
Muffe 14a besteht. Der Mittelteil 11 des Schlauches 10 
weist im Querschnitt zwei bogenformige Abschnitte 15 
auf, die ein Schlauchlumen derart umschlieBen, daB es 5 
die Querschnittsform einer bikonvexen Linse hat. An 
die beiden Langsrander des Schlauches 10 in der Ebene 
der langeren Achse seines Querschnittes schlieBen sich 
nach auBen weisende Stege 18 an. In der Nahe des 
unteren Endes des Mittelteiles 11 mit linsenformigem 10 
Querschnitt ist die Wandstarke des Schlauches 10 redu- 
ziert, so daB ein Langenabschnitt entsteht, der als 
DruckmeBzone 16 benutzt werden kann, an die ein den 
Innendruck messender Drucksensor von auBen ange- 
setzt werden kann. Das quadratische Symbol kennzeich- 15 
net eine nach auBen gerichtete Warze, die Beschadigun- 
gen der Schlauchwandung unter dem EinfluB des 
Drucksensors verhindern soli. 

In die Muffe 12 des Einlaufabschnittes ist ein rohrfor- 
miges Fixierstuck 19 eingepaBt, dessen kreiszylindri- 20 
scher Kanal der Befestigung eines eingeschobenen Zu- 
leitungsschlauches 21 dient, der zu einem Infusionsbe- 
halter fuhrt und Teil einer etwa 2 m langen Infusionslei- 
tung ist, die am Auslaufabschnitt des Pumpenschlauches 
10 durch einen Ableitungsschlauch 22 fortgesetzt wird, 25 
der zum Patienten verlauft. Das Ende des Ableitungs- 
schlauches 22 ist in einem rohrformigen Fixierstuck 20 
befestigt, das in die Muffe !4a passend eingesetzt ist. Es 
rastet mit einem auBeren Ringbund 23 in eine Ringrille 
24 des Fixierstuckes 20 festsitzend ein. Die Muffe 12 am 30 
saugseitigen Ende des Pumpenschlauches 10 ist mit ei- 
ner Aufhangevorrichtung 25 versehen. Sie besteht aus 
zwei identischen Laschen 26, die in gemeinsamer Ebene 
symmetrisch zur Langsachse des Schlauches 10 nach 
entgegengesetzten Seiten gerichtet und einstuckig an 35 
den Korper des Schlauches 10 angeformt sind. Jede La- 
sche 26 ist dreieckig mit abgerundeter Ecke und die 
beiden Laschen 26 sind so orientiert, daB eine gegen das 
andere Ende des Schlauches 10 weisende Pfeilspitze 
entsteht. Mit dem Offnungsrand der Muffe 12 schlieBen 40 
die beiden Laschen 26 bundig ab. Das Pfeilspitzenende 
der beiden Laschen 26 geht in die beiden Stege 18 des 
Mittelteiles 11 des Schlauches 10 uber. In jeder Lasche 
26 ist eine Lochose 27 in Form einer kreisrunden Durch- 
brechung ausgebildet. Die beiden Lochosen 27 sind zur 45 
Schlauchlangsachse symmetrisch angeordnet und liegen 
mit ihren Mittelpunkten auf einer gemeinsamen Linie, 
die zur Schlauchlangsachse senkrecht verlauft. Die Lo- 
chosen 27 werden auf angepaBte Haltestifte der Pumpe 
aufgesteckt. 50 

An die Muffe 14a am druckseitigen Ende des Pum- 
penschlauches 10 sind zwei identische Laschen 28 ange- 
formt. Sie sind nach entgegengesetzten Seiten gerichtet 
und verlaufen in gemeinsamer Ebene sowie in der Ebe- 
ne der Laschen 26. Die beiden Laschen 28 haben recht- 55 
eckige Form mit abgerundeten auBeren Ecken. Sie sind 
jeweiis von einer rechteckigen Lochose 29 durchbro- 
chen. Die Langsachsen der Laschen 28 und der Locho- 
sen 29 verlaufen parallel zur Langsachse des Schlauches 
10. Die Mittelpunkte der Lochosen 29 sind zur eo 
Schlauchlangsachse symmetrisch angeordnet und liegen 
auf einer gemeinsamen Linie, die zur Schlauchlangsach- 
se senkrecht verlauft. In bezug auf die Mittelpunkte der 
Lochosen 27 liegen die Mittelpunkte der Lochosen 29 
nicht in gerader Flucht unter diesen, sondern sie sind 6 5 
symmetrisch etwas nach innen versetzt. Die rechtecki- 
gen Lochosen 29 schlieBen sich direkt an die AuBenfla- 
che der Muffe 14a an. 



In den Auslaufabschnitt 13 am druckseitigen Ende des 
Pumpenschlauches 10 ist eine FlieBbremse integriert 
Diese besteht aus einer umlaufenden flexiblen Dichtlip- 
pe 30, die an die Innenflache des verformbaren Teilstuk- 
kes 14 des Auslaufabschnittes 13 einstuckig angeformt 
ist und im Querschnitt Sagezahnprofil hat. Die obere 
Schragflanke der Dichtlippe 30 verlauft ausgehend von 
der Innenwandung des verformbaren Teilstuckes 14 von 
oben nach unten. Die Dichtlippe 30 verringert den 
Schlauchquerschnitt. Den verbleibenden zentralen 
Schlauchquerschnitt im Bereich der Dichtlippe 30 fullt 
ein gerader Zapfenkorper 31 aus, der an das Fixierstuck 
20 koaxial einstuckig angeformt ist und geringeren 
Durchmesser hat als dieses. Ausgehend von dem Ring- 
bund 23 ist der Zapfenkorper 31 uber eine Schragschul- 
ter als kreiszylindrischer Teil vorgesehen, der koaxial 
verlauft und in einem geschlossenen Kopfende 32 endet, 
das uber die Ebene der Dichtlippe 30 in Richtung des 
Mittelteiles 1 1 des Schlauches 10 vorsteht. 

Der in dem Auslaufabschnitt 13 stehende Zapfenkor- 
per 31 ist hohl. Er enthalt einen geraden Langskanal 33, 
der nach der Art einer Sackbohrung am Kopfende 32 
verschlossen ist und dessen unteres offenes Ende durch 
den Kanal des Fixierstuckes 20 mit dem Lumen des 
weiterfuhrenden Schlauches 22 in Verbindung stent. 
Der Langskanal 33 steht uber mindestens eine Offnung 
34 in der Wand des Zapfenkorpers 31 mit einer ringfor- 
migen Kammer 35 in Verbindung, die zwischen der 
Dichtlippe 30 und der Schragschulter des Ringbundes 
23 gebildet ist. Der Durchmesser des Zapfenkorpers 31 
und die Nachgiebigkeit der Dichtlippe 30 sind so ge- 
wahh, daB die Dichtlippe 30 sich nur bei einem definier- 
ten minimalen Forderdruck des zu fordernden Me- 
diums, beispielsweise 0,2 bar, von der AuBenflache des 
Zapfenkorpers 31 abhebt. Bei statischem Druck, d. h. bei 
Handhabung der Infusionsleitung 10, 21, 22 auBerhalb 
der Pumpe bzw. bei Nichtbetrieb der Pumpe, liegt die 
Dichtlippe 30 abdichtend gegen die AuBenflache des 
Zapfenkorpers 31 an und der Auslauf ist abgesperrt. 
Wenn der Druck in dem Pumpenschlauch 10 zur Uber- 
windung der Abdichtung zwischen Dichtlippe 30 und 
Zapfenkorper 31 ausreicht, d. h., wenn er hoher ist als 
der statische Druck zwischen der aufgehangten Infu- 
sionsflasche und dem Patienten, wird die Dichtlippe 30 
von der AuBenflache des Zapfenkorpers 31 radial weg- 
gedruckt und Infusionsflussigkeit tritt in die ringformige 
Kammer 35 ein, von der aus sie durch die Offnung 34 in 
den Langskanal 33 und den weiterfuhrenden Schlauch 
22 gelangt. 

Diese FlieBbremse steigert die Sicherheit gegen un- 
kontrollierten FluB von Infusionslosung zu irgendeinem 
Zeitpunkt der Infusionsbehandlung. Wenn die FlieB- 
bremse nur kurzfristig aufgehoben werden soil, bei- 
spielsweise um die Infusionsleitung vor Beginn der Ge- 
rateinfusion mit Hilfe der Schwerkraft mit Infusionslo- 
sung zu fullen oder um sie zu entluften, wird das ver- 
formbare Teilstiick 14, wie in Fig. 2 gezeigt, mit zwei 
Fingern radial zusammengedruckt, so daB es langliche 
Form annimmt und auf zwei Seiten des Zapfenkorpers 
31 Durchlasse 36 entstehen, die fur den gewiinschten 
Zweck ausreichen. Es kann auch das Teilstiick 14 durch 
axiale Stauchung verformt werden. Dabei wird der Zap- 
fenkorper 31 in bezug auf die Dichtlippe 30 axial nach 
oben verschoben, so daB die Offnung 34 aus der ringfor- 
migen Kammer 35 heraustritt und mit dem Lumen des 
Mittelteiles 11 in FlieBverbindung steht. 

Ferner kann es erwunscht sein, die Infusionsleitung, 
welche fur die Gerateinfusion bestimmt ist, in einem 
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akuten Fall kurzfristig fur eine Schwerkraftinfusion zu 
verwenden. Zu diesem Zweck muB die FlieBbremse 
durch eine einfache Betatigung ganz ausschaltbar sein. 
Im Falle des Beispieles der Fig. 1 geschieht dies da- 
durch, daB das Kopfende 32 des Zapfenkorpers 31 durch 5 
das verformbare Teilstuck 14 hindurch erfaBt und abge- 
brochen wird. Zur Erleichterung dieses Vorganges ist 
das Kopfende 32 an der Stelle 37 als Brechsiegel ausge- 
fiihrt. Durch Abbrechen des Kopfendes 32 werden 
durch den Langskanal 33 dauerhaft der Zuleitungs- io 
schlauch 21, das Mittelteil 11 des Pumpenschlauches 10 
und der Ableitungsschlauch 22 miteinander verbunden 
und die Infusionsflussigkeit kann die gesamte Infusions- 
Ieitung frei durchstromen. 

Ein Ausfuhrungsbeispiel, das eine andere Moglichkeit 15 
zur langerdauernden Verbindung zwischen dem Zulei- 
tungsschlauch 21, dem Mittelteil 11 und dem Ablei- 
tungsschlauch 22 ermdglicht, ist in den Fig. 3 und 4 ge- 
zeigt. Die mit dem Beispiel der Fig. 1 und 2 ubereinstim- 
menden Teile sind mit gleichen Bezugsziffern bezeich- 20 
net worden. Abweichende Teile wurden durch "100" er- 
ganzt. 

Ein rohrformiges Fixierstuck 120 aus hartem Kunst- 
stoff, in dessen Kanal der Ableitungsschlauch 22 festsit- 
zend eingeschoben ist, weist an seinem inneren Ende 25 
einen koaxialen Zapfenkorper 131 auf, der mit seinem 
geschlossenen Kopfende 132 gegen den Mittelteil 11 
des Pumpenschlauches 10 gerichtet ist. An den Umfang 
des Kopfendes 132 liegt die sagezahnfdrmige flexible 
Dichtlippe 130 an, die — wie die Dichtlippe 30 — ein 30 
Ruckschlagventil bildet, welches einen FluB des Me- 
diums entgegen der gewollten FlieBrichtung verhindert. 
In dem Zapfenkorper 131 ist ein koaxialer Langskanal 
133 ausgebildet, der gegen das Lumen des Ableitungs- 
schlauches 22 offen ist und unterhalb des Kopfendes 132 35 
in mindestens einer seitlichen Offnung 134 mundet, die 
mit einer ringformigen Kammer 135 zwischen der Wan- 
dung des verformbaren Teilstuckes 1 14 und der Schrag- 
schulter des Ringbundes 123 in Verbindung steht. Die 
Wandstarke des kreiszylindrischen Teilstuckes 114 ist 40 
im Vergleich zur Wandstarke des Mittelteiles 11 stark 
reduziert und die Wandung ist so profiliert, daB die ring- 
formige Kammer 135 am unteren Ende einen etwas ge- 
ringeren Querschnitt als am oberen Ende hat. Beide 
Abschnitte sind fiir sich kreiszylindrisch und uber einen 45 
Schragteil 40 miteinander verbunden. 

Unter statischem Druck liegt die Dichtlippe 130 ab- 
dichtend gegen das Kopfende 132 an. Wenn das zu for- 
dernde Medium von auf den Pumpenschlauch 10 wir- 
kenden Andruckelementen erhohtem Druck ausgesetzt 50 
wird, wird die Dichtlippe 130 von dem Kopfende 132 
weggedruckt und durch die Offnung 134 tritt Flussigkeit 
durch den Langskanal 133 in den Ableitungsschlauch 22 
ein. Eine kurzfristige Aufhebung der FlieBbremse ge- 
schieht durch manuelle Verformung, so daB — wie in 55 
Fig. 2 gezeigt - zwei seitliche Durchlasse neben dem 
Kopfende 132 entstehen. Eine langerfristige Aufhebung 
der FlieBbremseinwirkung wird dadurch erreicht, daB 
das Teilstuck 114 kraftig axial gestaucht wird, wodurch 
die dunne Wandung des Teilstuckes 114 sich an dem 6 o 
Schragteil 40 umstulpt und kurz unterhalb der Dichtlip- 
pe 130 in einer Totpunktstellung arretiert ist. In diesem 
Zustand, der in Fig. 4 gezeigt ist, liegt die Offnung 134 
uber der Dichtlippe 130 und der Durchgang zwischen 
dem Lumen des Mittelteiles 11 und dem Ableitungs- 6 5 
schlauch 22 ist offen. Aus dieser Position laBt sich der 
Zapfenkorper 131 dadurch befreien, daB an dem Aus- 
laufabschnitt 113 gezogen wird, damit sich die Umstul- 
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pung entfaltet und der Zustand gemaB Fig. 3 wieder 
hergestellt ist. 

Patentanspriiche 

1. Pumpenschlauch fiir eine peristaltische Pumpe 
mit einem Einlaufabschnitt (12), einem als Pump- 
segment dienenden Mittelteil (11) und einem Aus- 
laufabschnitt (13), dadurch gekennzeichnet, daB 
innerhalb eines verformbaren Teilstuckes (14; 114) 
des Auslaufabschnittes (13; 113) ein koaxialer, 
wandferner Zapfenkorper (31; 131) feststehend an- 
geordnet ist, der einen auslaBseitig offenen Langs- 
kanal (33; 133) aufweist, in den mit axialem Abstand 
zu einem dem Mittelteil (11) des Schlauches (10) 
zugewandten geschlossenen Kopfende (32; 132) ein 
EinlaB (34; 134) mundet, daB der Zapfenkorper (31 ; 
131) mit einer radial gerichteten umlaufenden ela- 
stischen Dichtlippe (30; 130) auf der Innenseite des 
Auslaufabschnittes (13) zusammenwirkt, die mit auf 
einen definierten minimalen Forderdruck im Pum- 
penschlauch ansprechender Kraft gegen die Au- 
Benflache des Kopfendes (32; 132) anliegt, und daB 
zur vorsatzlichen Offnung des Einlasses (34; 134) 
des Zapfenkorpers (31; 131) das Teilstuck (14; 114) 
des Auslaufabschnittes (13; 113) manuell radial ver- 
formbar ist. 

2. Pumpenschlauch nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Dichtlippe (30; 130) sage- 
zahnartiges Querschnittsprofil hat. 

3. Pumpenschlauch nach Anspruch 1 oder 2, da- 
durch gekennzeichnet, daB der Zapfenkorper (31; 
131) und der Auslaufabschnitt (13; 113) kreiszylin- 
drisch gestaltet sind und daB der Langskanal (33; 
133) eine zentrale Sackbohrung ist, in deren ge- 
schlossenen Endbereich die EinlaBoffnung (34; 134) 
seitlich mundet. 

4. Pumpenschlauch nach einem der Anspriiche 1 bis 

3, dadurch gekennzeichnet, daB der Zapfenkorper 
(31 ; 131) mit einem in den Auslaufabschnitt (13; 1 13) 
eingesetzten rohrformigen Fixierstuck (20) zum 
AnschluB eines weiterfuhrenden Schlauches (22) 
einstiickig ausgebildet ist. 

5. Pumpenschlauch nach einem der Anspriiche 1 bis 

4, dadurch gekennzeichnet, daB das Kopfende (32) 
des Zapfenkorpers (31) abbrechbar ausgebildet ist. 

6. Pumpenschlauch nach einem der Anspriiche 1 bis 
4, dadurch gekennzeichnet, daB die Wandung des 
verformbaren Teilstuckes (114) unterhalb der 
Dichtlippe (130) reduzierte Wandstarke aufweist 
und daB durch axiale Stauchung des manuell ver- 
formbaren Teilstuckes (114) das Kopfende (132) 
des Zapfenkorpers (131) uber die Dichtlippe (130) 
hinweg schiebbar und durch Umstiilpung des Teil- 
stuckes (114) arretierbar ist. 
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(54) Title : Pump tube for a peristaltic pump. 
Abstract : 

A pump tube (10) for a peristaltic pump is equipped with a flow 
blocking device which prevents uncontrolled flow of infusion 
solution, but said flow blocking device can be overridden manually 
for a brief period or a relatively long period, namely by means 
whereby the flow passage in the infusion line in which the pump tube 
(10) is installed is open. 

Such a pump tube (10) is characterized in that: 

a coaxial generally cylindrical end member (31) is fixedly 
disposed so as to be at a distance from (i.e. radially inward of) 
the wall of a manually deformable region (14) of the outlet region 
(13), which end member (31) has a closed head end (32) which is 
directed toward the middle region (11) of the pump tube (10) ; 

further in that an encircling elastic sealing lip (30) , disposed 
on the interior of the outlet region (13), rests against the outer 
surface of the head end (32) with a force which corresponds to a 
specified minimal flow pressure in the pump tube; and 

in that the cylindrical end member has a longitudinal channel with 
inlet and outlet openings, wherewith the at least one inlet opening 
(34) is disposed at an axial distance from the head end (32) of the 
cylindrical end member (31) . 
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Specification : 

The invention relates to a pump tube for a peristaltic pump, 
said pump tube having a supply region, a middle region serving as a 
pump segment, and an outlet region. 

In medicine, peristaltic pumps (flexible tube pumps) are 
employed as infusion pumps for sterile pumping of large quantities 
of infusion liquids. The pump tube is replaceably disposed in the 
pump, serving as an economical one- time-use product which is 
supplied for use in sterile form, can be inserted by the user into 
the infusion apparatus, and is discarded after use. Such a pump 
tube is disclosed in DE 3909657 Al . The pumping volume depends on 
the cross sectional dimensions of the pump tube and on the 
restorability of said dimensions. The material must be 
physiologically safe, i.e. in particular must be inert toward the 
media employed. Environmental influences such as temperature, air 
humidity, light, and disinfectants, should not affect said material. 
Ordinarily, pump tubes for peristaltic pumps are fabricated from 
highly elastic material, such as silicone. 

When a pump tube is properly installed in the channel of a 
peristaltic pump, it comes to be peristaltically occlusively 
compressed between compression elements and an opposing support 
means, at at least one locus; under such circumstances, 
uncontrolled flow of the medium being pumped is not a possibility. 
The compression elements may comprise slide elements, angled thrust 
rods, rolls, or the like. Often, the pumping force is selected such 
that the pump tube remains closed until the pressure of the medium 
reaches a specified value, e.g. 1.5 bar. If the pressure rises 
above this, the compression elements give way (yield in some 
fashion), and the pressure can be relieved. 

In the event of operating irregularities, the peristaltic pump 
is opened for inspection and for replacement of the pump tube, said 
opening occurring, e.g., by opening the opposing support which 
support is in the form of a door which when closed seals the channel 
in which the pump tube is installed. In this process, said opposing 
support is moved away from the pressing elements, and thus the 
occlusive compression of the pump tube is released, and the pump 
tube is unblocked. Infusion pumps are subject to a condition in 
which, as a result of the static pressure difference between: 

-- the infusion container which is connected on the suction side 
end and 

the patient connection disposed on the 
pressure-side end, 

uncontrolled flow of the infusion solution can occur. This flow is 
hazardous to the patient. Modern infusion apparatuses also have a 
safety clamp whereby when the peristaltic pump is opened the pump 
tube is occlusively compressed between two leg members, preventing 
uncontrolled flow of the infusion solution. However, with these 
apparatuses the infusion solution can still flow uncontrollably when 



the infusion tube is removed from the peristaltic pump, wherewith 
neither the pump itself nor the safety clamp closes off the tube. 
In order to also exclude this hazard, it is necessary for the 
operating personnel to manually close off the pump tube with the aid 
of a clamp. Thus the safety of the infusion is substantially 
dependent on the attentiveness of the operating person; inadvertent 
errors are possible. 

DE 3828811 describes a spray pump for liquid 
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materials wherein the pump organ is comprised of a flexible bellows- 
like structure which is connectively disposed between two mutually 
movable housing part. On one end, the pump organ has a radially 
elastic sleeve-like wall region which cooperates in valve-like 
fashion with a longitudinally split component fixed to a housing 
part, which component has the form of a blind hollow cylinder or the 
like. In the idle state of the spray pump, the sleeve-like wall 
region rests sealingly against the said split component. When the 
bellows is actuated, said wall region is lifted radially away from 
the split component; thus the outlet is opened. Such a valve 
configuration is unsuitable as a flow blocking device, because the 
thin wall region would suffer fatigue during operation of the 
peristaltic pump, and would lose its predetermined responsiveness to 
a particular pumping pressure, thus the flow blocking device would 
become increasingly unreliable and would fail to provide the desired 
protection in instances when the pump tube was damaged or was 
improperly installed, or when the peristaltic pump was 
malfunctioning. No manual override of this valve is provided for. 

U.S. Patent 4056116 discloses a valve for installation in the 
connecting line between two blood bags. A rod is axially movable 
disposed in a bellows device, which rod is comprised of a 
cylindrical shaft and a pointed needle axially connected to said 
shaft. The needle forms a hollow neck profile [sic] and at the 
junction between the needle and the shaft it has a ring-shaped 
flange which fits like a stopper into the end of a segment of line. 
The shaft is grabbed from the exterior and is advanced, whereby the 
tip of the needle penetrates a membrane which closes off a line 
segment, wherewith fluid communication between the two line segments 
is provided through the hollow neck of the needle. The bellows 
springs back into its base position without carrying the rod with 
it. The detention of the rod causes a radial projection [sic] which 
is formed exteriorly on the tip-side wall of the needle and which 
f orm-interlockingly engages the membrane from the other side of said 
membrane [sic — evidently misstated] . To close the line, the shaft 
is engaged again, and the ring-shaped flange is inserted into the 
truncated end [?] of the one line segment, where it is engaged by a 
press seat. Also in this closed position the bellows automatically 
returns. To reopen the valve, the rod is withdrawn [sic] until the 
radial projection strikes against the membrane edge. This valve can 
only occupy opened and closed positions. It has no sealing element 
which can respond to a specified minimal pump pressure. 



The underlying problem of the present invention was to devise a 
pump tube such that, with the aim of improving the safety of an 
infusion treatment, uncontrolled flow of the infusion solution when 
it is being used is prevented, while meanwhile the flow blocking 
function can be manually overridden at any time. 

This problem is solved according to the invention in that, 
within a deformable region of the outlet region, a coaxial generally 
cylindrical end member is fixedly disposed so as to be at a distance 
from (i.e. radially inward of) the wall, which end member has a 
longitudinal channel which channel is open in the direction toward 
the outlet, wherewith an inlet opening or the like opens into said 
channel at an axial distance from a closed head end which head end 
is directed toward the middle region of the tube; 

further in that the cylindrical end member cooperates with a 
radially directed encircling elastic sealing lip disposed on the 
interior of the outlet region, 

— Col. 3 — 

which lip rests against the outer surface of the head end with a 
force which corresponds to a specified minimal flow pressure in the 
pump tube; and 

in that, in order to enable intentional opening of the inlet of 
the cylindrical end member, the deformable region of the outlet 
region is manually radially deformable. 

In this way, a flow blocking device is provided for the pump 
tube for blocking flow in the flow direction downstream of the 
peristaltic pump, wherewith the flow blocking device can be manually 
overridden for a brief time when such overriding is desirable prior 
to or during an infusion. 

In order to override this flow blocking device it is necessary 
that the medium being transported exerts a specified minimal 
pressure, e.g. 0.2 bar. The limiting pressure should be chosen such 
that it is higher than the static pressure between the suspended 
infusion container and the patient. At the same time, it is 
necessary that the peristaltic pump reliably be able to overcome 
this limiting pressure. 

An infusion line having a pump tube configured according to the 
invention has certain advantages : 

1. Any uncontrolled flow of the medium is automatically 
prevented outside of the peristaltic pump, at pressure differentials 
up to [sic] a specified value; 

2. When the pump tube is installed in the peristaltic pump, 
any uncontrolled flow of the medium being pumped (or to be pumped) 
is prevented, at pressure differentials up to [sic] a specified 
value. This means that even if a pump tube is damaged or is 
incorrectly installed, or if either the peristaltic pump itself or 



an added or incorporated safety clamp malfunctions, no uncontrolled 
flow will occur. Also, certain functional disturbances of the 
peristaltic pump, such as insufficient pressure buildup, will lead 
to blocking of the flow, and incipient hazards will be identified at 
an early stage. 

The manual def ormability of the region of the outlet region 
which region contains the flow blocking device enables short-term 
overriding of the flow blocking function, e.g. to deaerate the 
infusion line or to accomplish gravity filling of the entire 
infusion line with the medium to be pumped prior to the start of the 
infusion process. The deformable region is radially slightly 
compressed between the thumb and forefinger of one hand, whereby 
certain loci on the sealing lip are separated from the outer surface 
of the head end of the cylindrical end member, and part of the tube 
cross section is opened (sufficiently for the intended purpose) . 

The sealing lip can also be overridden for a brief period by 
axial compression of the manually deformable region of the outlet 
region. For this, the cylindrical end member is pushed axially in 
the direction toward the middle region of the pump tube, whereby the 
lateral inlet opening is moved to a point upstream of the sealing 
lip. In this way, the sealing lip is essentially bypassed, allowing 
the infusion line to be deaerated, or to be filled under the action 
of gravity. 

In infusion lines intended for device-aided infusion it may be 
occasionally desired to carry out gravity- driven infusion for a 
brief period, [through] a cross sectional opening in the tube. This 
gives rise to a need for a flow blocking device which can be 
completely overridden or bypassed by a simple actuating means. In 
this connection it is provided according to the invention that the 
head end of the cylindrical end member is constructed so that it 
(said head end) can be broken off, namely by configuring of the tip 
of the cylindrical end member as (or providing it with) a breakable 
seal. Breaking of the 
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head end causes permanent opening of the longitudinal channel in the 
cylindrical end member at a location upstream of the sealing lip, 
whereby the medium flows into the cylindrical end member and thence 
into the closed continuing tube. In order to facilitate breaking of 
said head end, the cylindrical end member may be comprised of hard, 
breakable plastic material. 

In order to provide means of relatively long duration opening 
of the longitudinal channel so as to communicate with the middle 
region of the pump tube, according to a refinement of the invention 
it is provided that the wall thickness of the deformable region is 
reduced below the sealing lip; and further that by means of axial 
compression of the manually deformable region the head end of the 
cylindrical end member can be pushed above the sealing lip, with 
such pushing being limited by buckling and folding over of the 
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deformable region. The forceful deformation shifts the cylindrical 
end member into a locked position. It can be dislodged from this 
position essentially only by application of another force. In the 
locked position, the lateral inlet opening of the cylindrical end 
member has been moved far enough in the upstream direction that it 
is disposed upstream of the sealing lip. 

Preferably, the sealing lip has a sawtooth profile, so that the 
flow blocking device has a check valve character which will reliably 
prevent flow of the medium in a direction opposite to the desired 
flow direction, whether the flow is urged by excessive pressure on 
the patient side of the flow blocking device or by underpressure on 
the pump side of the flow blocking device. 

According to another refinement of the invention, the 
cylindrical end member and the outlet region have circular 
cylindrical shapes; and the longitudinal channel is a central blind 
channel, wherewith the inlet opening opens laterally into the closed 
end region of said blind channel, at a location which is separated 
by a distance in the axial direction from the cup of the cylindrical 
end member. This configuration provides an advantageous means of 
allowing partial opening of the cross section of the tube by manual 
deformation, because an oval shaped cross section of the tube comes 
about, with open flow passages at the narrow ends of the oval. A 
particular advantage of this configuration is that it allows 
integration of the cylindrical end member into a supplemental 
(accessory) component of the pump tube; e.g. the cylindrical end 
member can be combined in a unit construction with a fixing piece 
(fitting or the like) for connecting to a continuing tube. When one 
mounts the fixing piece in the outlet region of the pump tube, one 
automatically and fixedly installs therewith the core element of the 
flow blocking device. 

Exemplary embodiments of the invention are represented 
schematically in the drawings. 

Fig. 1 is a plan view of a pump tube, with a longitudinal cross 
sectional cutaway in the region of the flow blocking device; 

Fig. 2 is a cross section through line II-II of Fig. 1, 
illustrating short-duration manual overriding of the flow blocking 
device; 

Fig. 3 is a plan view of a pump tube with a second embodiment 
of a flow blocking device in the closed state; and 

Fig. 4 is the flow blocking device according to Fig. 3 in a 
sustained (relatively long duration) open position. 

The pump tube 10 according Fig. 1 is comprised of highly 
elastic material, e.g. silicone. It has an elongated middle region 
11, having a cylindrical muff 12 formed on its upper end which muff 
forms an inlet configuration, and having a cylindrical outlet 
configuration 13 on its (said middle region's) lower end, 
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which outlet configuration is comprised of: 

-- a manually deformable region 14 having cylindrical inner and 
outer surfaces, and 

-- a muff 14a. 

The middle region 11 of the tube 10 has in cross section two arcuate 
segments 15 which enclose a tubular lumen such that said lumen has 
the cross sectional shape of a biconvex lens. On the two 
longitudinal edges of the tube 10 in the plane of the longer axis of 
its cross section there project outwardly vanes 18. Near the lower 
end of the middle region 11 having the lens-like cross section, the 
wall thickness of the tube 10 is reduced, giving rise to a region of 
a certain length which region can be employed as a pressure 
measurement zone 16, wherewith a pressure sensor which measures the 
internal pressure can be applied externally to said zone. The 
rectangular symbol signifies an outwardly directed boss which serves 
to resist damage to the tube wall under the influence of the 
pressure sensor. 

A tubular fixing piece [sic] 19 is fitted into the muff 12 of 
the inlet configuration; the cylindrical channel of said piece 19 
serves to fix a supply tube 21 which is inserted therein, which tube 
21 leads to an infusion container and constitutes part of an 
infusion line of length c. 2 meters which line is continued at the 
outlet of the pump tube 10 in the form of a withdrawal tube 
(continuing tube) 22 which tube 22 leads to the patient. The end of 
the withdrawal tube 22 is fixed in a tubular fixing piece 20 which 
is fitted into the muff 14a. The tube 22 is held by the catching 
engagement of a ring-shaped boss 23 on the fixing piece 2 0 in a 
corresponding groove 24 in the muff 14a. The muff 12 on the suction 
side of the pump tube 10 has a hanging fixture (fixture for hanging 
purposes) 25 comprised of two identical perforated lugs 26 which 
extend symmetrically radially outwardly and mutually coplanarly with 
respect to the longitudinal axis of the tube 10, and which are of a 
unit construction with the body of the tube 10. Each such lug 26 is 
triangularly shaped with rounded corners; the lugs 26 are oriented 
so as to form an "arrowhead" pointing toward the other end of the 
tube 10. Both lugs 26 terminate at a locus which is flush with the 
upper edge of the muff 12. The "arrowhead tip" end of the two lugs 
26 undergoes a transition to the two vanes 18 of the middle region 
11 of the tube 10. Each lug 26 has a respective circular 
perforation 27. These perforations (27, 27) are symmetrically 
disposed with respect to the longitudinal axis of the tube, and 
their centers are disposed on a common line which extends 
perpendicularly to said axis. The perforations 27 are pushed over 
matching holding rods on the pump. 

On the muff 14a on the pressure-side end of the pump tube 10, 
two identical laterally extending strips 28 are formed (fixed), 
which extend in opposite lateral directions in a mutually common 
plane which is also common to the plane of the lugs 26. The two 
strips 28 have a rectangular shape with rounded outer corners. Each 



is penetrated by a rectangular perforation 29. The longitudinal 
axes of the strips 28 and perforations 29 extend parallel to the 
longitudinal axis of the tube 10. The center points of the 
perforations 29 are disposed symmetrically with respect to the 
longitudinal axis of the tube, and the line joining said 
perforations 29 extends perpendicularly to said axis. The center 
points of the perforations 29 are not disposed directly under the 
centers of the perforations 27, but rather they are displaced 
slightly inward. The rectangular perforations 29 extend fully to 
the external surface of the muff 14a. 
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In the outlet region 13 on the pressure-side end of the pump 
tube 10, a flow blocking device is integrated into the structure. 
This flow blocking device is comprised of a flexible encircling 
sealing lip 30 which is integrally formed on the interior surface of 
the deformable region 14 of the outlet region and which has a 
sawtooth profile in cross section. The upper inclined side of the 
sealing lip 30 extends downwardly from the inner wall of the 
deformable region 14, whereby the lip 30 serves to constrict the 
cross section of the tube. The remaining central cross sectional 
area in the region of the sealing lip 30 is filled by a straight 
cylindrical end member 31 which is coaxial ly integrally formed on 
the fixing piece 20 and has a smaller diameter than said fixing 
piece 20. Starting from the ring-shaped boss 23 and passing through 
(undergoing a transition through) an inclined shoulder member, the 
end member 31 has the shape of a cylindrical member which extends 
coaxially and which ends in a closed head end 32 which extends 
beyond the plane of the sealing lip 30 in the direction of the 
middle region 11 of the tube 10. 

The cylindrical end member 31 disposed in the outlet region 13 
is hollow. It has a straight longitudinal channel 33 which is 
closed off on its head end 32 in the manner of a blind channel. The 
lower, open end of end member 31 communicates with the lumen of the 
continuation of the tube, 22, via the channel of the fixing piece 
20. The longitudinal channel 33 communicates with a ring-shaped 
chamber 35, via at least one opening 34 in the wall of the 
cylindrical end member 31; chamber 35 is formed between the sealing 
lip 30 and the inclined shoulder of the ring-shaped boss 23. The 
diameter of the cylindrical end member 31 and the elasticity of the 
sealing lip 3 0 are selected such that the sealing lip 30 is forced 
away from the outer surface of the cylindrical end member 31 only 
when the flow pressure (pumping pressure) of the medium being pumped 
reaches a certain minimum value, e.g. 0.2 bar. In the case of a 
static pressure, e.g. when the infusion line (21, 10, 22) is being 
handled apart from the pump, or when the pump is not in operation, 
the sealing lip 30 rests sealingly against the outer surface of the 
cylindrical end member 31, wherewith outflow is blocked. When the 
pressure in the pump tube 10 is sufficient to overcome the seal 
between the sealing lip 30 and the cylindrical end member 31, i.e. 
when it exceeds the static pressure between the suspended infusion 
container and the patient, the sealing lip 3 0 is pressed radially 



away from the outer surface of the cylindrical end member 31, and 
infusion liquid enters the ring-shaped chamber, whence it can pass 
through the opening 34 into the longitudinal channel 33 and the 
continuation of the tube, 22. 

This flow blocking device improves protection against 
uncontrolled, unsafe flow of infusion solution, which flow might 
tend to occur at any time during infusion process. If it is desired 
to disable the flow blocking device for only a brief time, e.g. when 
filling the infusion line with infusion solution prior to the start 
of the infusion, or when de-aerating the infusion solution, the 
deformable region (Fig. 2) can be radially compressed with two 
fingers, so that it assumes an elongated shape, whereby flow 
passages 3 6 are formed on two sides of the cylindrical end member 
31, which passages 36 are adequate for the desired purpose. It is 
also possible to deform the deformable region 14 by axial 
compression, causing the cylindrical end member 31 to be displaced 
axially upward, whereby the opening 34 is moved outside of the ring- 
shaped chamber 35, where it is now in fluid communication with the 
lumen of the middle region 11. 

It may also be desirable in an emergency or the like to briefly 
employ the infusion line which is intended for use for the given 
pumped infusion, 

-- Col. 7 -- 

for a gravity infusion. For this purpose, it should be possible to 
completely disable the flow blocking device by an easy and simple 
manipulation. In the case of the example according to Fig. 1, this 
can be done by manually engaging the head end 32 of the cylindrical 
end member 31 through the deformable region 14 and physically 
breaking said head end off. To facilitate this process, a breakable 
seal structure 37 is provided on the head end 32. When the head end 
32 is broken off, it permanently opens up communication between the 
supply tube 21, the middle region 11 of the pump tube 10, and the 
outlet tube 22, allowing the infusion liquid to flow freely through 
the entire infusion line. 

Another exemplary embodiment, which provides a different means 
of long-duration connection between the supply tube 21, the middle 
region 11, and the outlet tube 22, is illustrated in Figs. 3 and 4. 
Like reference numerals are assigned to parts which correspond to 
those of the exemplary embodiment illustrated in Figs. 1 and 2. 
Parts which are different bear reference numerals in the "100" 
series . 

The outlet tube 22 is inserted into the corresponding interior 
channel of a generally tubular fixing tube 12 0, comprised of hard 
plastic, which fixing tube 120 has a coaxial cylindrical end member 
131 on its inner end, which member 131 has its closed head end 132 
directed toward the middle region 11 of the pump tube 10. A 
sawtooth- shaped flexible sealing lip 130 rests against the periphery 
of said head end 132; the sealing lip 130 (similarly to the sealing 



lip 30) forms a check valve which prevents flow of the medium in a 
direction opposite to the desired direction. A coaxial longitudinal 
channel 133 is formed in the cylindrical end member 131, which 
channel is open in the direction toward the lumen of the outlet tube 
22; below the head end 132, channel 133 opens out in at least one 
lateral opening 134 which communicates with a ring-shaped chamber 
135 between the wall of the deformable region 114 and the inclined 
shoulder of the ring-shaped boss 123. The wall thickness of the 
cylindrical deformable region 114 is substantially less than the 
wall thickness of the middle region 11, and the wall is profiled 
such that the ring-shaped chamber 135 has a smaller cross section on 
its lower end than on its upper end. Both regions are essentially 
cylindrical and are interconnected via an inclined region 40. 

When static pressure prevails, the sealing lip 130 rests 
sealingly in [ (axially compressive)] contact with the head end 132. 
If the medium being pumped is exposed to an elevated pressure by 
pressure elements acting on the pump tube 10, the sealing lip 130 is 
pressed away from the head end 132, and liquid flows through the 
opening 134, through the longitudinal channel 133, and into the 
outlet tube 22. The flow blocking device can be briefly released by 
manual deformation, so that, as illustrated in Fig. 2, two laterally 
disposed flow passages [(36)] are generated next to the head end 
132. For a longer duration release of the flow blocking device, the 
deformable region 114 may be forcibly axially compressed, whereby 
the thin walls of the deformable region 114 will buckle and form a 
fold at the locus of the inclined region 40, finally reaching a dead 
end point shortly below the sealing lip 13 0 (Fig. 4) . In this 
configuration, the opening 134 is disposed at a higher altitude than 
the sealing lip 13 0, and the flow passage between the lumen of the 
middle region and the outlet tube 22 [(via opening 134)] is 
[constantly] open. In order to free the cylindrical end member 131 
from this position, one pulls on the outlet region 113 [i.e. the 
lower part of region 114], so as to unfold the folded-over, buckled 
region, whereby the status according to Fig. 3 is restored. 



Patent claims : 



1. A pump tube for a peristaltic pump, said pump tube having a 
supply region (21), a middle region (11) serving as a pump segment, 
and an outlet region (13); characterized in that 

a coaxial generally cylindrical end member (31; 131) is fixedly 
disposed so as to be at a distance from (i.e. radially inward of) 
the wall of a deformable region (14; 114) of the outlet region (13; 
113), which end member (31; 131) has a longitudinal channel (33; 

133) which channel is open in the direction toward the outlet, 
wherewith an inlet opening or the like (34; 134) opens into said 
channel (33; 133) at an axial distance from a closed head end (32; 
132) which head end is directed toward the middle region (11) of the 
tube (10) ; 

further in that the cylindrical end member (31; 131) cooperates 
with a radially directed encircling elastic sealing lip (30; 130) 
disposed on the interior of the outlet region (13), which lip (30; 
130) rests against the outer surface of the head end (32; 132) with 
a force which corresponds to a specified minimal flow pressure in 
the pump tube; and 

in that, in order to enable intentional opening of the inlet (34; 

134) of the cylindrical end member (31; 131), the deformable region 
(14; 114) of the outlet region (13, 113) is manually radially 
deformable. 

2. A pump tube according to claim 1; characterized in that the 
sealing lip (30; 130) has a sawtoothed cross sectional profile. 

3. A pump tube according to claim 1 or 2; characterized in that 
the cylindrical end member (31; 131) and the outlet region (13; 
113) have circular cylindrical shapes; and in that the longitudinal 
channel (33; 133) is a central blind channel, wherewith the inlet 
opening (34; 134) opens laterally into the blind end region of said 
blind channel . 

4. A pump tube according to one of claims 1-3; characterized in 
that the cylindrical end member (31; 131) is of a unit construction 
with a fixing piece (20) inserted in the outlet region (13, 113), 
which fixing piece serves to connect to a continuing tube (22) . 

5. A pump tube according to one of claims 1-4; characterized in 
that the head end (32) of the cylindrical end member (31) is 
constructed so that it can be broken off. 

6. A pump tube according to one of claims 1-4; characterized in 
that the wall thickness of the deformable region (114) is reduced 
[in some region] below the sealing lip (130) ; and in that by means 
of axial compression of the manually deformable region (114) the 
head end of the cylindrical end member (131) can be pushed above the 
sealing lip (130) [(viz. to a point upstream of said lip)], with 
such pushing being limited by buckling and folding over of the 
deformable region (114) . 



(2 plates of drawings.) 



Translator's footnotes to German Patent DE 4126088 CI , translated from German to English: 
(Numbers at left are footnote number followed by German column number followed by a column 
section number (a to f). E.g., "3:2c. M signifies footnote 3, relating to German column 2, namely 
section c of an imaginary six sections on German column 2.) 

1 :TitlePage-d. Abstract : 

A pump tube (10) for a peristaltic pump is equipped with a flow blocking device which 
prevents uncontrolled flow of infusion solution, but said flow blocking device can be overridden 
manually for a brief period or a relatively long period, namely by means whereby the flow passage in 
the infusion line in which the pump tube (10) is installed is [appreciably] open. 

Such a pump tube (10) is characterized in that: 
a coaxial generally cylindrical end member (31) is fixedly disposed so as to be at a distance from (i.e. 
radially inward of) the wall of a manually deformable region (14) of the outlet region (13), which end 
member (3 1) has a closed head end (32) which is directed toward the middle region (1 1) of the pump 
tube (10); 

further in that an encircling elastic sealing lip (30), disposed on the interior of the outlet region (13), 
rests against the outer surface of the head end (32) [, viz.] with a force which corresponds to a 
specified minimal flow pressure [(pump pressure)] in the pump tube; and 

in that the cylindrical end member [(31)] has a longitudinal channel [(33)] with inlet and outlet 
openings, wherewith the at least one inlet opening (34) is disposed at an axial distance from the head 
end (32) of the cylindrical end member (31). 

2:1a. The invention relates to a pump tube for a peristaltic pump, said pump tube having a supply 
region, a middle region serving as a pump segment [(sic — i.e. where the peristaltic action may be 
applied)], and an outlet region. 

3:1a. The material [of construction] must be physiologically safe, i.e. in particular must be inert 
toward the media employed [(the media being pumped)]. Environmental influences such as 
temperature, air humidity, light, and disinfectants, should not [adversely] affect said material. 
Ordinarily, pump tubes for peristaltic pumps are fabricated from highly elastic material, such as 
silicone. 

4: Id. Infusion pumps are subject to a condition in which, as a result of the static pressure difference 
between: 

~ the infusion container which is connected [to the infusion tube system] on the suction side end and 
— the patient connection disposed on the 
pressure-side end, 

[essentially] uncontrolled flow of the infusion solution can occur [, e.g. during such an inspection 
event]. This flow is hazardous to the patient. Modern infusion apparatuses also have a safety clamp 
whereby when the peristaltic pump is opened the pump tube is [automatically] occlusively compressed 
between two leg members, preventing uncontrolled flow of the infusion solution. However, with these 
apparatuses the infusion solution can still flow uncontrollably when the infusion tube [(pump tube)] is 
removed from the peristaltic pump, wherewith neither the pump itself nor the safety clamp closes off 
[the lower part of] the tube. In order to also exclude this hazard, it is necessary for the operating 
personnel to manually close off the pump tube with the aid of a [second] clamp. Thus the safety of the 



infusion is substantially dependent on the attentiveness of the operating person; inadvertent errors are 
possible. 



5:2a. When the bellows is actuated, said wall region is lifted radially away from the split component; 
thus the outlet [tube] is opened. Such a valve configuration is unsuitable as a flow blocking device, 
because the thin wall region would suffer fatigue during operation of the peristaltic pump [for 
moderate operating durations], and would lose its predetermined responsiveness to a particular 
pumping pressure, thus the flow blocking device would become increasingly unreliable and would fail 
to provide the desired protection in instances when the pump tube was damaged or was improperly 
installed, or when the peristaltic pump was malfunctioning. [Further,] no manual override of this 
valve is provided for. 

6:2c. The needle forms a hollow neck profile [sic] and at the junction between the needle and the 
shaft it has a ring-shaped flange which fits like a stopper into the end of a segment of line [(of tube)]. 
The shaft is grabbed from the exterior and is advanced, whereby the tip of the needle penetrates a 
membrane which closes off a line segment, wherewith fluid communication between the two line 
segments is provided through the hollow neck of the needle. The bellows springs back into its base 
position without carrying the rod with it. The detention of the rod causes a radial projection [sic] 
which is formed exteriorly on the tip-side wall of the needle and which form-interlockingly engages 
the membrane from the other side of said membrane. 

[Translator's note: sic - evidently misstated; evidently should be that said detention causes said radial 
projection which is present to engage said membrane.] 

To close the line, the shaft is engaged again, and the ring-shaped flange is inserted into the truncated 
end [?] of the one line segment, where it is engaged by a press seat. Also in this closed position the 
bellows automatically returns [to its base position]. To reopen the valve, the rod is withdrawn [sic - 
i.e. advanced again?] until the radial projection strikes against the membrane edge. 

7:2e. The underlying problem of the present invention was to devise a pump tube such that, with the 
aim of improving the safety of an infusion treatment, uncontrolled flow of the infusion solution when 
it [(the pump tube)] is being used is prevented, while meanwhile the flow blocking function can be 
manually overridden at any time. 

8: This problem is solved according to the invention in that, within a deformable region of the 
outlet region [of the subject pump tube,] a coaxial generally cylindrical end member is fixedly 
disposed so as to be at a distance from (i.e. radially inward of) the wall [of said outlet region], which 
end member has a longitudinal channel which channel is open in the direction toward the outlet, 
wherewith an inlet opening or the like opens into said channel at an axial distance from a closed head 
end [of said cylindrical end member] which head end is directed toward the middle region of the tube 
[(the subject pump tube)]; 

further in that the cylindrical end member cooperates with a radially directed encircling elastic sealing 
lip disposed on the interior of the outlet region, 

- Col. 3 - 

which lip rests against the outer surface of the head end with a force which corresponds to a specified 
minimal flow pressure [(pump pressure)] in the pump tube; and 



in that, in order to enable intentional opening of the inlet of the cylindrical end member, the 
deformable region of the outlet region is manually radially deformable. 



9:3a. In order to override this flow blocking device it is necessary that the medium being transported 
exerts a specified minimal pressure [(gauge pressure or differential pressure)], e.g. 0.2 bar. 

10:3c. 1 . Any uncontrolled flow of the medium is automatically prevented outside of the 

peristaltic pump [i.e. when the pump tube is outside of or not fully and properly engaged by the 
peristaltic pump], at pressure differentials up to [sic] a specified value; 

1 1 :3d. The manual deformability of the region of the outlet region [of the pump tube] which 

region contains the flow blocking device enables short-term overriding of the flow blocking function, 
e.g to deaerate the infusion line or to accomplish gravity filling of the entire infusion line with the 
medium to be pumped prior to the start of the infusion process. 

1 2:3e. The [sealing function of the] sealing lip can also be overridden for a brief period by 

axial compression of the manually deformable region of the outlet region. 

13:3f. In infusion lines intended for device-aided [(pumped or otherwise dosed)] infusion it 

may be occasionally desired to carry out gravity-driven infusion for a brief period, [through] a 
[substantial] cross sectional opening in the tube. This gives rise to a need for a flow blocking device 
which can be completely overridden or bypassed by a simple actuating means. In this connection it is 
provided according to the invention that the head end of the cylindrical end member is constructed so 
that it (said head end) can be broken off, namely [e.g.] by configuring of the tip of the cylindrical end 
member as (or providing it with) a breakable seal. 

14:4a. In order to provide means of relatively long duration opening of the longitudinal 

channel [of the outlet region] so as to communicate with the middle region of the pump tube, 
according to a refinement of the invention it is provided that the wall thickness of the deformable 
region is reduced [in some region] below the sealing lip; and further that by means of axial 
compression of the manually deformable region the head end of the cylindrical end member can be 
pushed above the sealing lip [(viz. to a point upstream of said lip)], with such pushing being limited by 
buckling and folding over of the deformable region. The [(this)] forceful deformation shifts the 
cylindrical end member into a locked [upwardly thrust (i.e. thrust in the upstream direction)] position. 
It can be dislodged from this position essentially only by application of another force [viz., a tensile 
withdrawing force]. In the locked [upwardly thrust] position, the lateral inlet opening of the 
cylindrical end member has been moved far enough in the upstream direction that it is disposed 
upstream of the sealing lip. 

1 5:4c. Preferably, the sealing lip has a sawtooth profile [(in a longitudinal cross section 

through (not perpendicular to) the axis of revolution of said sealing lip)], so that the flow blocking 
device has a check valve character which will reliably prevent flow of the medium in a direction 
opposite to the desired flow direction, whether the [undesired] flow is urged by excessive pressure on 
the patient side of the flow blocking device or by underpressure on the pump side of the flow blocking 
device. 



16:4d. According to another refinement of the invention, the cylindrical end member and the 

outlet region have circular cylindrical shapes; and the longitudinal channel [of said end member] is a 
central blind channel, wherewith the inlet opening opens laterally into the closed end region of said 
blind channel, at a location which is separated by a distance in the axial direction from the cup [(viz. 
the blind end)] of the cylindrical end member. This configuration provides an advantageous means of 
allowing partial opening of the [flow] cross section of the tube by manual deformation, because [, e.g., 
as a result of squeezing of the deformable region of the tube] an oval shaped cross section of the tube 
comes about, with open flow passages at the narrow ends of the oval. 

17:4e. Fig. 1 is a plan view of a pump tube, with a longitudinal cross sectional cutaway in the 

region of the flow blocking device [("flow brake")] ; 

18;5a. The middle region 1 1 of the tube 10 has in cross section two arcuate segments [(e.g. 
cylindrical segments)] 15 which enclose a tubular lumen such that said lumen has the [transverse] 
cross sectional shape of a biconvex lens. On the two longitudinal edges of the tube 10 in the plane of 
the longer axis of its [transverse] cross section there project outwardly [two respective] vanes 1 8. 

19:5b. A tubular fixing piece [sic] 19 is fitted into the muff 12 of the inlet configuration; the 

cylindrical channel of said piece 19 serves to fix a supply tube 21 which is inserted therein, which tube 
21 leads to an infusion container and constitutes part of an infusion line of length c. 2 meters which 
line is continued at the outlet of the [subject] pump tube 10 in the form of a withdrawal tube 
(continuing tube) 22 which tube 22 leads to the patient. The [upper] end of the withdrawal tube 22 is 
fixed in a tubular fixing piece 20 which is fitted into the muff 14a. The tube 22 is held by the catching 
engagement of a ring-shaped boss 23 on the fixing piece 20 in a corresponding groove 24 in the muff 
14a [lit., "It fixedly catchingly engages with an outer ring-shaped boss 23 in a ring-shaped groove 24 of 
the fixing piece 20" ~ (which is nonsense)]. The muff 12 on the suction side [(inlet side)] of the pump 
tube 10 [(upper side in Fig. 1)] has a hanging fixture (fixture for hanging purposes) 25 comprised of 
two identical perforated lugs 26 which extend symmetrically radially outwardly and mutually 
coplanarly with respect to the longitudinal axis of the tube 1 0, and which are of a unit construction 
with the body of the tube 10. Each such lug 26 is [generally] triangularly shaped with rounded 
comers; the lugs 26 are oriented so as to form [fancifully] an "arrowhead" pointing toward the other 
end of the tube 10 [(lower end in Fig. 1)]. Both lugs 26 terminate [in the upper direction] at a locus 
which is flush with the upper edge of the muff 12. The [(fanciful)] "arrowhead tip" end of the two lugs 
26 undergoes a transition to the two [respective] vanes 18 of the middle region 1 1 of the tube 10. Each 
lug 26 has a respective circular perforation 27. These perforations (27, 27) are symmetrically disposed 
with respect to the longitudinal axis of the tube, and their centers are disposed on a common line 
which extends perpendicularly to said axis. The perforations 27 are pushed over matching holding 
rods on the pump [(not shown)]. 

20:5e. On the muff 14a on the pressure-side end of the pump tube 10 [(lower end in Fig. 1)], 

two identical laterally extending strips 28 are formed (fixed), which extend in opposite lateral 
directions in a mutually common plane which is also common to the plane of the lugs 26. The two 
strips 28 have a [generally] rectangular shape with rounded outer corners. Each is penetrated by a 
rectangular perforation 29. The longitudinal axes of the strips 28 and perforations 29 extend parallel to 
the longitudinal axis of the tube 10. The center points of the perforations 29 are disposed 
symmetrically with respect to the longitudinal axis of the tube, and the line joining said perforations 29 
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extends perpendicularly to said axis. The center points of the perforations 29 are not disposed directly 
under [i.e. at the same radial distance from the longitudinal axis as] the centers of the perforations 27, 
but rather they are displaced slightly [radially] inward. 

2 1 :6a. In the outlet region 1 3 on the pressure-side end of the pump tube 1 0 [(lower end in Fig. 

1)], a flow blocking device [("flow brake")] is integrated into the structure. This flow blocking device 
is comprised of a flexible encircling sealing lip 30 which is integrally formed on the interior surface of 
the deformable region 14 of the outlet region [of the pump tube 10] and which has a sawtooth profile 
in cross section [sic - i.e. in a longitudinal cross section through the axis of the ring formed by said 
lip]. The upper inclined side of the sealing lip 30 extends downwardly [in an incline] from the inner 
wall of the deformable region 14, whereby the lip 30 serves to constrict the [interior] cross section of 
the tube. The remaining central cross sectional area in the region of the sealing lip 30 is filled by a 
straight cylindrical [(or generally cylindrical)] end member 31 which is coaxially integrally formed on 
the fixing piece 20 and has a smaller diameter than said fixing piece 20. Starting from the ring-shaped 
boss 23 and passing through (undergoing a transition through) an inclined shoulder member, the end 
member 31 has the shape of a cylindrical member which extends coaxially [with the longitudinal axis 
of the tube 10 and the fixing piece 20] and which ends in a closed head end 32 [(Figs. 1 and 2)] which 
extends [(upward, upstream)] beyond the plane of the sealing lip 30 in the direction of the middle 
region 1 1 of the tube 10. 

22:6b. 

The cylindrical end member 31 disposed in the outlet region 13 is hollow. It has a straight 
longitudinal channel 33 which is closed off on its head end 32 in the manner of a blind channel. The 
lower, open end of end member 31 communicates with the lumen of the continuation of the tube, 22, 
via the channel of the fixing piece 20. The longitudinal channel 33 [also] communicates with a ring- 
shaped chamber 35, via at least one opening 34 in the wall of the cylindrical end member 3 1 ; chamber 
35 is formed between the sealing lip 30 and the inclined shoulder of the ring-shaped boss 23. The 
diameter of the cylindrical end member 3 1 and the elasticity of the sealing lip 30 are selected such that 
the sealing lip 30 is forced away from the outer surface of the cylindrical end member 3 1 only when 
the flow pressure (pumping pressure) of the medium being pumped reaches a certain minimum value 
[(certain minimum differential value)], e.g. 0.2 bar. In the case of a static pressure, e.g. when the 
infusion line (21,10, 22) is being handled apart from the pump, or when the pump is not in operation, 
the sealing lip 30 rests sealingly against the outer surface of the cylindrical end member 3 1 , wherewith 
outflow is blocked. When the pressure in the pump tube 10 is sufficient to overcome the seal between 
the sealing lip 30 and the cylindrical end member 3 1 , i.e. when it [appreciably] exceeds the static 
pressure between the suspended infusion container and the patient, the sealing lip 30 is pressed radially 
away from the outer surface of the cylindrical end member 31 , and infusion liquid enters the ring- 
shaped chamber, whence it can pass through the opening 34 into the longitudinal channel 33 and the 
continuation of the tube, 22. 

23:6e. This flow blocking device improves protection against uncontrolled, unsafe flow of 

infusion solution, which flow might tend to occur at any time during infusion process. If it is desired 
to disable the flow blocking device for only a brief time, e.g. when filling the infusion line with 
infusion solution prior to the start of the infusion, or when de-aerating the infusion solution, the 
deformable region (Fig. 2) can be radially compressed with two fingers, so that it assumes an 
elongated [cross sectional] shape, whereby flow passages 36 are formed on two sides of the cylindrical 



end member 3 1 , which passages 36 are adequate for the desired purpose. It is also possible to deform 
the deformable region 14 by axial compression, causing the cylindrical end member 31 to be displaced 
axially upward, whereby the opening 34 is moved outside of the ring-shaped chamber 35, where it is 
now in fluid communication with the lumen of the middle region 1 1 . 

24:7a. In the case of the example according to Fig. 1 , this can be done by manually engaging the 
head end 32 of the cylindrical end member 31 through the deformable region 14 and physically 
breaking said head end off [so that it separates from the remainder (3 1 , 23, 20) of the fixing piece 20]. 

25:7c. The outlet tube 22 is inserted into the corresponding interior channel of a generally 

tubular fixing tube 120, comprised of hard plastic, which fixing tube 120 has a coaxial cylindrical end 
member 131 on its inner [(upper)] end, which member 131 has its closed head end 132 directed toward 
the middle region 1 1 of the pump tube 10. A sawtooth-shaped flexible sealing lip 130 rests against 
the periphery of said head end 132; the sealing lip 130 (similarly to the sealing lip 30) forms a check 
valve which prevents flow of the medium in a direction opposite to the desired direction [(the desired 
direction evidently being downward in Figs. 3-4)]. A coaxial longitudinal channel 133 is formed in 
the cylindrical end member 131, which channel is open in the direction toward the lumen of the outlet 
tube 22; below the head end 132, channel 133 opens out in at least one lateral opening 134 which 
communicates with a ring-shaped chamber 135 between the wall of the deformable region 1 14 and the 
inclined shoulder of the ring-shaped boss 123. The wall thickness of the [generally] cylindrical 
deformable region 1 14 is substantially less than the wall thickness of the middle region 11, and the 
wall [in region 1 14] is profiled such that the ring-shaped chamber 135 has a smaller cross section on 
its lower end [(sic - evidently zero cross section)] than on its upper end. Both regions [of chamber 
135] are essentially cylindrical and are interconnected via an inclined region 40. 

26:7e. When static pressure prevails, the sealing lip 130 rests sealingly in [(axially 

compressive)] contact with the head end 132. If the medium being pumped is exposed to an elevated 
pressure by pressure elements acting on the pump tube 10, the sealing lip 130 is pressed away from the 
head end 132, and liquid flows through the opening 134, through the longitudinal channel 133, and 
into the outlet tube 22. The flow blocking device can be briefly released by manual deformation, so 
that, as illustrated in Fig. 2, two laterally disposed flow passages [(36)] are generated next to the head 
end 132. For a longer duration release of the flow blocking device, the deformable region 1 14 may be 
forcibly axially compressed, whereby the thin walls of the deformable region 1 14 will buckle and form 
a fold at the locus of the inclined region 40, finally reaching a dead end point shortly below the sealing 
lip 130 (Fig. 4). In this configuration, the opening 134 is disposed at a higher altitude than the sealing 
lip 130, and the flow passage between the lumen of the middle region and the outlet tube 22 [(via 
opening 134)] is [constantly] open. In order to free the cylindrical end member 131 from this position, 
one pulls on the outlet region 1 1 3 [i.e. the lower part of region 1 14], so as to unfold the folded-over, 
buckled region, whereby the status according to Fig. 3 is restored. 

27:8a. 1 . A pump tube [(10)] for a peristaltic pump, said pump tube having a supply region (21) 
[lit. "12" - obvious error], a middle region (1 1) serving as a pump segment [(sic - i.e. where the 
peristaltic action may be applied)], and an outlet region (13); characterized in that 
a coaxial generally cylindrical end member (3 1 ; 1 3 1 ) is fixedly disposed so as to be at a distance from 
(i.e. radially inward of) the wall of a deformable region (14; 1 14) of the outlet region (13; 1 13), which 
end member (31; 131) has a longitudinal channel (33; 133) which channel is open in the direction 



toward the outlet, wherewith an inlet opening or the like (34; 134) opens into said channel (33; 133) at 
an axial distance from a closed head end (32; 132) [of said cylindrical end member (31 ; 131)] which 
head end is directed toward the middle region (11) of the tube (10) [(the subject pump tube (10)]; 
further in that the cylindrical end member (31 ; 131) cooperates with a radially directed encircling 
elastic sealing lip (30; 130) disposed on the interior of the outlet region (13), which lip (30; 130) rests 
against the outer surface of the head end (32; 132) with a force which corresponds to a specified 
minimal flow pressure [(pump pressure)] in the pump tube; and 

in that, in order to enable intentional opening of the inlet (34; 1 34) of the cylindrical end member (3 1 ; 
131), the deformable region (14; 1 14) of the outlet region (13, 1 13) is manually radially deformable. 

28:8c. 2. A pump tube according to claim 1 ; characterized in that the sealing lip (30; 1 30) has a 
sawtoothed cross sectional profile [(in the plane of a longitudinal cross section through the axis of 
revolution of said sealing lip)]. 

29:8d. 3. A pump tube according to claim 1 or 2; characterized in that the cylindrical end 
member (3 1 ; 1 3 1 ) and the outlet region (1 3; 1 1 3) have circular cylindrical shapes; and in that the 
longitudinal channel (33; 133) [of said end member] is a central blind channel, wherewith the inlet 
opening (34; 134) opens laterally into the blind end region of said blind channel. 

30: 8e. 6. A pump tube according to one of claims 1 -4; characterized in that the wall thickness 
of the deformable region (1 14) is reduced [in some region] below the sealing lip (130); and in that by 
means of axial compression of the manually deformable region (114) the head end of the cylindrical 
end member (131) can be pushed above the sealing lip (130) [(viz. to a point upstream of said lip)], 
with such pushing being limited by buckling and folding over of the deformable region (1 14). 



